In this paper we develop a model in support of the argument that the imposition of a "social responsibility" constraint could lead to increased profitability of the firm. To empirically test this, we compare the characteristics of firms making up the DS 400 index with that of a control group of firms not included in the DS 400. We find that socially responsible firms are, at a minimum, not dominated by their peer firms on the basis of returns. They are also not dominated by their peers on the basis of their betas, but dominate them on the basis of their degree of unique risk. Our analysis also indicates that a socially responsible orientation does not come at a cost to the shareholders. To the contrary, it appears that these firms provide their investors with risk/return opportunities that are at least equal to, and at time superior to, those provided by their peers. We find strong evidence indicating that socially responsible firms employ significantly less leverage in their capital structure. Finally, we find that firms that are added to (deleted from) the DS 400 Index experience a positive (negative) abnormal returns on the occasion of such announcements. 
certainly not in the interests of investors and should therefore be discouraged if not outlawed. Strident commentaries advocating this somewhat simplistic application of agency theory have long been associated with Milton Friedman and Michael Jensen (Friedman, 1970 , Jensen, 2005 Jensen & Meckling, 1976 . An alternative proposition, expounded in corporate governance, strategic management and business ethics literatures is that of pragmatic 'stakeholder theorists' such as Edward Freeman who contends that not only is it the right thing to do to take into account the impact of the firm on its various constituencies, but most importantly that it is only through the effective mobilization of the resources of the stakeholders that value is created both for the firm and its stakeholders (Freeman, 1984; Freeman & McVea, 2001; Freeman et al 2004) .
This position separates Freeman from more normative stakeholder theorists who adopt a more critical stance toward the role of business in society.
John Roberts (2004) takes a similar approach to the pragmatic approach of Freeman (and even the later writings of Jensen where a case is made for an 'Enlightened Value Maximization' perspective). Consistent with European and Asian constructions of corporate governance and the purpose of the firm, he argues that "firms are institutions created to serve human needs." The more complex question, however, is whether the needs to be served are those of the shareholders alone, customers, employees, society at large, the government, the environment, or those of yet others. Roberts' assessment is that the answer might be reduced to that of Friedman i.e. that the purpose of the firm is to serve shareholders and the maximization of their wealth, under a very restrictive set of assumptions. But he argues further that these assumptions do not hold in "the real world." Therefore, he concludes -like Freeman -that "it is necessary that all relevant interests are recognized and taken into account."
So it seems that a longstanding dichotomy may be beginning to heal. The traditional stockholder versus stakeholder debate that has raged in Anglophone jurisdictions for several decades may now be converging, with shareholder advocates coming to recognize that shareholder value may be directly impacted by stakeholder perspectives and so it may be wise to take the pragmatic view. Both sets of former views: corporate social responsibility as an "ethical" approach to corporate management that should transcend financial and other trade-offs versus the more traditional view that a manager's responsibility should be limited to the maximization of shareholders' wealth, imply that there is a conflict between the interests of the investors and CSR. However, the emerging perspective recognizes a potential 'business case' for CSR (and especially 'CSR reputation', given the increasingly socially constructed nature of value) and thus researchers are turning to investigate to what extent corporate financial objectives may be aligned with CSR objectives and indeed even enhanced by the practice of CSR..
In the finance literature, for example, Barnia and Rubin (2005) argue that the relationship between the firm value and CSR expenditures is a non-monotonic function with a maximum point. At low levels of CSR expenditure, there is a positive relationship between these expenditures and firm's value. Beyond a certain level, the marginal cost of these expenditures will outweigh their benefits to shareholders. Thus, the value maximizing approach calls for keeping these expenditures at the level where the non-monotonic function is at its maximum level. However, they still argue that managers and corporate insiders may overdo CSR expenditures for their personal benefits at the expense of majority shareholders.
The non-monotonic relationship between firm value and the level of CSR expenditures seems to be confirmed by Goss and Roberts who examine the issue of CSR from the perspective of a lender. They report that firms that exhibit a very low level, or no degree, of social responsibility are penalized by banks through a higher cost of borrowing. Specifically they report an average borrowing cost that is higher by 16 basis points for firms with little or no concerns for their social responsibility. Furthermore, by using the Granger Causality technique, they find that increases in earnings induce firms to undertake socially responsible investments but that these investments do not increase earnings. The premise of their work is that, beyond a certain level, socially responsible activities do not help the firm. Statman (2005) compares the returns of the four indexes of socially responsible companies (the Domini 400 Social Index (DS 400 Index), the Calvert Social Index, the Citizens Index, and the U.S. portion of the Dow Jones Sustainability Index) with that of the S&P 500 index and finds that Socially Responsible Investment (SRI) indexes did better than the S&P 500 during the boom of the 1990s but lagged during the bust of the early 2000s. Further, he finds that the DS 400 performed better than the S&P 500 during the overall May 1990 -April 2004 but not in every sub-period.
Zakri Bello (2004) uses a sample of socially responsible stock mutual funds matched to randomly selected conventional funds of similar net assets to investigate differences in characteristics of assets held, portfolio diversification, and effects of diversification on investment performance. He reports that socially responsible funds do not differ significantly from conventional funds in terms of any of these attributes.
Furthermore, he reports that the effect of diversification on investment performance does not differ across the two groups. Becchetti, Giacomo and Pinnacchio (2005) investigate whether the inclusion and permanence in the Domini social index affects corporate performance. They find that inclusion into the Domini index is associated with a significant increase in total sales per employee but a reduction in return on equity. However, the lower returns on equity for the Domini firms seem to be accompanied by relatively lower conditional volatility and lower reaction to extreme shocks. Milevsky, Aziz, Goss, Comeault, and Wheeler (2006) investigate whether the imposition of a constraint, on portfolio selection, to include only "socially responsible companies" has a negative effect on the performance of such companies. Using an optimization algorithm, they eliminate a group of "socially undesirable stocks" and replace them with comparable "socially responsible firms" and show that the difference in returns is "economically insignificant."
Given that the focus on the issue of social responsibility and its effect on corporate performance is a recent phenomenon, it is not surprising that many of the findings are inconclusive. This paper aims to contribute to this debate by addressing the following questions:
1.
Is it possible to impose a constraint (e.g., CSR) to a non-monotonic function (e.g., profits function) that results in the attainment of a higher maximum point than what would be possible without such a constraint?
2.
Can an investor form a portfolio of socially responsible firms and achieve a better performance than would investors who do not face such a constraint (and who have a broader selection base that include CSR firms)?
To address the first question, we introduce a mathematical model wherein the constraint contains an argument that also affects the function. Within such a model, we
show that the answer to the first question is in the affirmative. More specifically, we introduce a constraint into the firm's production function that results both in a higher cost per unit of product and also shifts the demand curve so that the net result is higher profits for the firm.
Addressing the second question has several dimensions. If socially responsible firms can produce better than average profits, they may be able to also provide better than average returns for their stockholders. Whether a portfolio of such firms can outperform similar portfolios that are formed without this constraint remains to be examined. Many managers claim that their stock picking ability enables them to choose a subset of stocks from a well diversified portfolio and form a smaller portfolio with a better return. we compare the group of firms designated as socially responsible to their control group on the basis of their market to book ratio, excess equity/sales ratio, and their Tobin's Q.
We observe that socially responsible firms appear to enjoy the same valuation, and at the margin a more favorable one, when compared to their peers.
To investigate how the investors respond to signals regarding a firm's commitment to corporate social responsibility, we examine the market's reaction to announcements regarding the inclusion in or deletion form the DS 400 index. We find that the addition to (deletion from) a socially responsible index enhances (reduces) the appeal of the assets to the investor base.
The rest of this paper is organized as follows: In section II, we present a model to illustrate that, under some circumstances, the introduction of a constraint may enhance the corporate profits (maximum point of a non-monotonic function). In section III, we explain the nature of our data, followed by our empirical results in Section IV. Section V summarizes the paper and presents a conclusion regarding our findings.
II. Mathematical Justification for CSR
To claim that a portfolio of socially responsible investments outperforms a more broadly based portfolios is similar to claiming that the introduction of a constraint (limiting investments to socially responsible companies) to a non-monotonic function will result in a higher maximum (a better performance) than the one that could be obtained in the absence of such constraints on the investment strategy (i.e., forming a portfolio from the universe of all securities). This may appear contrary to simple mathematical intuition. However, if the constraint also forces a shift in the objective function, it is possible to imagine cases where the resulting maximum is higher than the maximum obtained without such a constraint. In our attempt to apply this to corporate profitability and investment performance, we set out to investigate the following two questions:
1. Can a firm impose a constraint on its activities such that it becomes socially responsible and yet have a higher profitability than the rival firms who do not impose such constrains?
2. Can an investor form a portfolio of socially responsible firms and obtain better results than investors without such a constraint?
In addressing the first question, we design a simple example of a firm operating in a perfectly competitive market for its products. We assume that its production function exhibits "decreasing returns to scale" and can be described by
where q denotes quantity of the output, x 1 and x 2 denote input variables, and 1 α β + < .
The input variables, x 1 and x 2 , can also be obtained in a perfectly competitive market at a price of r 1 and r 2 , respectively. The profit function for this firm, therefore, is: The first order condition for maximizing this profit function with respect to x 1 and x 2 is that we set the partial derivatives with respect to these inputs to zero. 
The second order condition for maximization requires that the production function is strictly quasi-concave. This means that in our production function the principle minors of the relevant Hessian determinants alternate in sign: 
Condition (2) ensures that profit is decreasing with respect to further use of either x 1 or x 2 (given that p>0 marginal product of both inputs are decreasing), and condition (3) ensures that profit is decreasing with respect to further use of both x 1 and x 2 .
Maximizing this profit function with respect to x 1 and x 2 results in determining an optimum level of input utilization (x * 1 and x * 2 ), output quantity (q * ), and the profit level (π * ). Assume, now, that there is an alternative production technique that uses a more environmental friendly input, x 3 , (say green fertilizer) which has the same marginal productivity as x 1 but is more expensive. If the manager replaces x 3 for x 1 , its production cost will increase. Under ordinary circumstances, introducing this (self imposed or otherwise) constraint will reduce the profit level. However, if as a result of introducing this constraint (going green) the demand curve for the product shifts rightward and the product is sold at a higher price p* (p*>p), the optimizing procedure could result in a higher profits level π
This simple example illustrates that firms may have the ability to impose constraints on themselves to be socially responsible and still make higher profits than their otherwise "non-constrained" peer firms. Higher profits, if sustained, will result in a higher valuation of these firms as well. The example may be extended to much more complicated cases in many directions. One can introduce a constraint that shares an argument with the price function (more applicable to markets other than perfectly competitive markets). One can also introduce the time element into the model so that it can reflect characteristics of market trends and the advantage of being an "early bird"
firm. The example can also be extended to a more realistic uncertain framework, where many of the variables in the firm's objective function are probabilistic. Also, one can introduce the element of risk management and long term sustainability. In that framework, it my be possible to show that socially-responsible managed firms are less likely to face lawsuits or customer boycotts and may enjoy a lower cost of capital and a higher valuation, ceteris paribus.
In all these cases, one can show that the answer to the first question, presented in this section, (i.e. whether a firm that imposes a constraint on itself to be socially responsible can experience a higher level of profits) may be in the affirmative. Our second question can be addressed in many ways. If socially responsible firms are able to produce better than average profits, they may also be able to provide better than average returns for their stockholders. However, the answer to the question of whether this could imply that a portfolio of socially responsible firms can outperform a portfolio constructed without such a constraint rest on the answer to a few questions including: whether such portfolios have a higher residual risks than other portfolios. Therefore, we must address the issue of risk /return trade off.
III. Data
We obtained the names and the CUSIP numbers of the firms in the Domini 400
Social Index for 1990, and all subsequent additions and deletions to the index during the course of the following 15 years (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) from the KLD Research & Analytics.
Based on this information, we developed the "dynamic" list of Domini 400 firms for a 16-year period (1990-2005) covered by our study. In order to ensure that we compare the performance of firms considered as socially responsible portfolio with a relevant benchmark, we form a portfolio of control firms from the companies traded in NYSE and AMEX with characteristics that match those of the Domini 400 firms. This control portfolio is formed by screening firms out of the universe of publicly traded companies that are (1) in the same line of business (have the same two-digit SIC code) and (2) are the closest in size (market capitalization) to the Domini firms 3 .
We then compare the performance of the two portfolios on the basis of several characteristics. These characteristics and their definitions are listed in Table 1 . Table 2 illustrates the details of these selected characteristics; market-to-book values (MV/BV), return on assets (ROA), return on equity (ROE), return on sales (EBIT/Sales), leverage ratio, capital expenditures to sales ratio, R&D expenditures to sales, advertising to sales, excess equity to sales 4 and Tobin's Q. All balance sheet and income statement data were extracted from COMPUSTAT, and the data items related to prices and returns are obtained from the CRSP tapes. The means and standard deviations of the underlying variables for the two portfolios are presented in Panels I through X.
IV. Empirical Results:
Our discussion of the empirical results is divided into two parts: we first discuss the valuation and risk return characteristics of the two groups. We then discuss the valuation consequence (in terms of abnormal return) of being added to or deleted from the Domini 400 Index.
a. Risk/Return Characteristics of the Two Groups:
For each of the characteristics listed in Table 1 , we test the null hypothesis that the difference between the means of the two groups is statistically indiscernible. An examination of the t-statistics for the pooled time series cross sectional data over the 1990-2005 period indicates that the two groups are significantly different than one another with regard to all but two measures: return on equity and the ratio of advertising to sales. These results are reported in the last row of each of the panels I through X of Table 2 5 . According to these results, Domini firms have a lower market to book ratio, higher return on assets, higher return on sales, lower leverage, lower capital expenditures per dollar of sales, lower R&D expenditures per dollar of sales, a lower ratio of excess equity value per dollar of sales, and lower Tobin's Q ratios.
Interestingly, most of these difference disappear once we consider only the cross sectional tests. More specifically, when we examine the t-statistics for the comparison of the two groups for each of the years 1990 through 2005 (reported in the first 16 rows of each Panels of Table 2 ) we often can not reject the null hypotheses of no difference between the means of the measures for the two groups. The two groups are sometimes significantly different on the basis of a given measure of comparison in one year, but not so the next and certainly not uniformly different across all periods 6 . However, the null hypotheses of no differences across the two groups are rejected most frequently for two measures, the degree of leverage and the ratio of excess value of equity to sales.
Therefore, it appears that we can safely state that, on the basis of these test results, socially responsible firms (represented by those included in the Domini index) use less leverage in their capital structure and also suffer from a lower level of valuation of their 5 As expected, and discussed under footnote 3, the two groups are different with regard to size. When the two groups are compared on the basis of their capitalization figures, the null hypotheses of no differences in the means of the two groups are uniformly rejected for all time series and cross sectional time series tests. 6 Our examination of these differences over time does not reveal a discernible pattern of association of significance in differences of means, or lack thereof, with any particular set of macro developments or market cycles.
equity per dollar of sales. However, tests of significance of differences across the two groups with regard to two other measures of relative valuation, i.e., the market to book ratio and the Tobin's Q ratio, cast a shadow of doubt with regard to any inferences for the valuation of socially responsible firms. First consider the market to book ratio: Out of the 16 periods considered, the null hypothesis of no differences across the means of the market to book ratios of the two groups is rejected Once in favor the socially responsible firms and three times against them. Therefore, on this basis, we can safely set aside the explanation that socially responsible firms suffer from a lower level of valuation. This is reinforced by an examination of the results with regard to the Tobin's Q ratios. Out of the 16 periods considered, the null hypotheses of no differences between the means of the two groups are rejected only for the 1996, 2000 and 2001 periods. For all other periods, the means are statistically identical. Therefore, it appears that the lower ratio of excess value of equity to sales for our socially responsible firms may be driven by other factors.
The lower levels of leverage employed by these firms may be considered one such factor.
We also compare the total risk (standard deviation of returns) of firms in the two groups. Table 3 reports the means and standard deviations of total risk calculated for each group for each year. As these results illustrate, total risk of the firms included in the Domini 400 group is lower than that of the control group in each and every year. The differences are statistically significant at less than 1% confidence level for all 16 years.
Therefore, we can safely conclude that socially responsible firms, represented by those included in the Domini 400, have significantly lower degrees of total riskiness and are, therefore, less risky when held as individual assets.
We next proceed to investigate the differences across the two groups with regard to the degree of market riskiness (i.e., differences in the riskiness of the two groups when they are held within well-diversified portfolios). Table 4 reports the means and the standard deviations of the betas of the two groups for each of the 16 years (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) covered in our analysis. An examination of these results suggests that the betas of the Domini 400 firms are neither lower, nor higher, on a uniform basis. To be precise, the betas of the Domini firms are significantly higher than those of their control groups for four years (these are concentrated in the early periods of comparison: 1990, 1991, 1992, and 1997) . However, they appear to be significantly less risky than their counterparts in three other periods (2000, 2001, and 2002 The lower unique risk of the DS 400 may be an evidence that the socially responsible firms offer products and/or services that are perceived to be less controversial, less risky, and safer (both from the perspective of the consumer and the society at large). If so, it follows that these firms will have a lower degree of unique risk.
This can be attributed, for example, to the steady demand from a loyal customer base, lower probability of consumer boycotts, fewer environmental challenges and lawsuits, and a less-hostile but more committed and energized employee base.
Next, we compare the two groups on the basis of the daily returns provided to their shareholders. Results, as reported in Table 5 , indicated that for 11 out of 16 years of study, Domini firms outperform their counterparts. However, only for two years (1997 and 1998) the differences are statistically significant (with probability value of less than 3 percent). For the remaining nine years, the differences are not statistically discernible at 5% level. In none of the 16 years covered by our analysis Domini firms significantly underperformed their counterparts.
Therefore, it appears that our socially responsible firms, at a minimum, provide the same return on equity as their counterparts outside the index. Indeed, a case can be made, albeit a weak one, that they dominate their peers along this dimension. Further, they are not dominated by their peers on the basis of their betas, and dominate them on the basis of their degree of unique risk. Therefore, the conclusion can be drawn that the socially responsible firms, represented by those firms in Domini 400, provide a better risk return profile than the control group. Bear in mind that firms in the Domini 400 index generate superior performance on the basis of ROA. This superior performance diminishes when it comes to ROE due to significantly lower leverage.
To further examine whether these Domini firms provide for better investment vehicles than their peers, we also study the differences across the two groups with regard to their alphas. These results, reported in Table 6 , indicate that our socially responsible firms have significantly higher alphas in eight of the 16 periods considered. The reverse holds true only for one period (1991). Therefore, we can safely conclude that socially responsible firms provide the investors with alphas superior to those of their peers.
As a final test of the viability of socially responsible firms as investment vehicles,
we compare the two groups on the basis of their Sharpe ratios. These results are reported in Table 7 . A quick overview of these results leads one to the observation that in all, but two of the periods analyzed, the Sharpe ratios of Domini firms have been larger than those of their peers, and for four of these years (1995, 1997, 1998, and, marginally, 2000) the differences are statistically significant. Combined with the results on the comparison of the alphas, these results suggest that, if one is to draw any conclusions regarding the relative merits of the two groups as investment vehicles, it would be that the socially responsible firms are at least on par and quite possibly superior to their peers.
In summary, the results of our examination in this section seem to provide evidence (albeit not statistically significant on a uniform basis) that socially responsible orientation does not come at a cost to the shareholders. To the contrary, it appears that these firms provide their investors with risk/return opportunities that are at least equal to, and at time superior to, those provided by their peers. To further examine this hypothesis, we next investigate market's reaction to the announcement of deletion from or addition to Domini 400 index.
b. Market Reaction to Announcements of Additions to or Deletions from the Index
As previously described, we obtained a listing of all additions to and deletions from the Domini Index from KLD Research and Analytics. As a matter of policy, KLD drops a firm from its index once it makes a determination that it has violated one of its indicators of social responsibility. Although the information regarding these violations may be widely available to markets for some time prior to KLD's announcement of a deletion, the announcement itself sends an unambiguous signal about KLD's assessment of violations. Therefore, one may hypothesize that this constitutes a signal to those monitoring KLD's pronouncements. As such, it may cause the participants in the marketplace to revise their valuation of the firm through a process of 'social reconstruction' of value. Once a firm has been targeted for deletion the index it is replaced with a firm deemed socially responsible. Here, too, the activities of firms targeted for addition to the index may be fully transparent to the markets at large.
However, a case can be made that a decision by KLD to add the firm to its index sends an unambiguous signal regarding its socially responsible behavior. Therefore, once again, there may be attendant (socially constructed) valuation consequences for these firms.
To evaluate the market's response to KLD's announcements we perform two event studies for which the event date is defined as the first date on which KLD makes its decisions public. In one we will examine valuation consequences to those firms that are added to the index, and in the other those accrued to firms slated for deletion. The methodology utilized is the standard event study technique.
The Model:
We employ the traditional market model, Equation (4), to determine the expected (required) rate of return of all stocks as a linear function of market rate of return.
For each group, we run the following regression:
Where
R it = Return on stock i in period t a i = Intercept term for stock i bi = Slope term for Security i (an estimate of bets)
R mt = Return on the market index (S&P 500) in period t.
u it = Error term on security i in period t.
The statistical package used for this purpose is the Eventus Package. To obtain regression coefficients i a and i b for each company, we used a 255-day estimation period, ending at 30 days before the day for which we calculate abnormal return (from day -290 to day -35, from day -289 to day -34, and so forth). Using these regression estimates, we examine the abnormal returns of all firms during the 10-trading-day period surrounding the announcement day (Day -5 to day +5, where Day 0 is the announcement date) for firms in each groups separately. The abnormal return for security i at time t is estimated as follows:
where ˆit e is the estimate of the abnormal return for security i at time t, and ˆi a and ˆi b are the least squares estimates of i a and i b , respectively. Because the event day is not the same for all firms, the chance for cross-sectional correlation of the abnormal returns is very low. For each day, we calculate the average abnormal return (AR t ) across all firms.
We also calculate the Cumulative Average Return at time t, CAR t as the sum of average returns from the day -5 up to the time in which we are interested, as shown below: 
We measure the impact of announcements by examining AR t and CAR t around the announcement date (day 0). If the announcement has a positive (negative) impact on the firm, we expect to observe a significantly positive (negative) cumulative abnormal return during the event window (-5 to +5).
The Results:
The result of our these tests, summarized in Tables 8 and 9, suggest that firms that are added to the Domini Index experience a positive revaluation by the market. On the contrary, firms that are no longer deemed socially responsible and are dropped from the Domini Index experience a negative revaluation by the market. More specifically, we find a statistically significant positive abnormal return of 0.43% on the day of the announcement of the inclusion a firm to the Index (Table 8 ). The three-day cumulative abnormal return surrounding the announcement (-1, 0, +1) is also statistically significant at 0.67%. The CARs during the event window are shown in figure 1 for firms that are added to the index.
Firms that are deleted from the index experience an average abnormal return of -0.44% on the day that the announcement of a deletion is made public. However, although this is not statistically significant, the preceding day's return of -0.36% is statistically significant, as is the cumulative three-day abnormal returns of -1.22% (Table   9 ). The CARs during the event window are shown in Figure 2 for firms that are deleted from the index.
In both cases (addition to and deletion from the index) there is a significant (positive for the addition and negative for the deletion) abnormal return on Day -2, which we attribute to "leakage of information." These results suggest that the market attaches a significant value to signals confirming a firm's socially responsible activities or a confirmation of its failure on such measures. Once a firm is classified as a socially responsible entity, the market rewards it with an upward re-estimation of its value. Firms classified as "not socially responsible" will experience a negative market reevaluation.
V. Summary and Conclusion:
In this paper we provide a model to illustrate that imposing a constraint in a nonmonotonic function could lead to a higher maximum point if the constraint has the ability to also shift the objective function. Applying this concept to the issue of corporate profitability, we argue that imposing a "social responsibility" constraint could lead to increased profitability of the firm. We support this argument by introducing an optimization model and a numerical example. In an empirical attempt to test this argument, we compare the characteristics of firms making up the DS 400 index with that of a control group of firms not included in the DS 400. We find that socially responsible firms are, at a minimum, are at par with their peer companies on the basis of return on equity (their return on assets is superior) and betas, but dominate their peers on the basis of their degree of unique risk. Our analysis also indicates that a socially responsible orientation does not come at a cost to shareholders. To the contrary, it appears that these firms provide their investors with risk/return opportunities that are at least equal to, and at times superior to, those provided by their peers. Further, we find strong evidence indicating that socially responsible firms employ significantly less leverage in their capital structure.
Using a 16-year data (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , we examine announcements of addition to or deletion from DS 400 index and their impact on the companies that are added or deleted.
Our results indicate that firms that are added to (deleted from) the DS 400 Index experience a positive (negative) abnormal return upon the announcement. For firms that are added to the index, the three-day cumulative abnormal return surrounding the announcement (-1, 0, +1) is positive (0.67%) and statistically significant. In contrast, those firms that are deleted from the index experience a negative cumulative three-day abnormal return, in the magnitude of -1.22%, which is also statistically significant. This observation adds further weight to observations made elsewhere that it may be reputation for CSR, or good corporate governance that really matters to firm valuation regardless of the actual performance characteristics involved (Orlitzky et al 2003; Wheeler & Davies, 2007) . The symbols $,*,**, and *** denote statistical significance at the 0.10, 0.05, 0.01 and 0.001 levels, respectively, using a 1-tail test. The symbols (,< or ),> etc. correspond to $,* and show the significance and direction of the generalized sign test.
The symbols $,*,**, and *** denote statistical significance at the 0.10, 0.05, 0.01 and 0.001 levels, respectively, using a 1-tail test. The ymbols (,< or ),> etc. correspond to $,* and show the significance and direction of the generalized sign test. Now suppose, there is an alternative production technique that uses a more environmental friendly input, x 3 , (say green fertilizer) which has the same marginal productivity as x 1 but is 33% more expensive, $2 per 100 grams. If this farmer (or another firm with the same characteristics) uses this input instead of x 1 , the optimizing process will result in hiring 97,656 units of x 3 and 48,828 units of x 2 , which in turn will result in $185,312 profits.
Obviously, introducing the constraint to "go green" has reduced the profit for the firm. But what if, as a result of going green (producing organic food, for example) the demand curve for the product is shifted so that the product now could be sold at a 10% higher price ($22)? In that case, by following the same optimizing procedure the firm
